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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's appeal brief filed on June 28, 2005, which has 
been entered into the file. 

Response to Arguments 

1 . In view of the appeal brief filed on June 28, 2005, PROSECUTION IS HEREBY REOPENED. 
New grounds of rejections are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following two 

options: 

(1) file a reply under 37 CFR 1 .1 1 1 (if this Office action is non-final) or a reply under 37 CFR 
1.1 13 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a supplemental 
appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or other evidence are 
permitted. See 37 CFR 1.193(b)(2). 

2. Claims 1-5, and 7-24 remain pending in this application. 

3. The rejections to claims 16-24 under 35 USC 1 12, first paragraph, set forth in the previous Office 
Action are withdrawn in response to the arguments stated in the appeal brief. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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5. Claims 16-24 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Where applicant acts as his or her own lexicographer to specifically define a term of a claim 
contrary to its ordinary meaning, the written description must clearly redefine the claim term and set forth 
the uncommon definition so as to put one reasonably skilled in the art on notice that the applicant 
intended to so redefine that claim term. Process Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 
1357, 52 USPQ2d 1029, 1033 (Fed. Cir. 1999). The term "focus" in claims 16-24 is used by the claim to 
mean "the percentage of light incident on the diffractive optical element that is properly scattered by the 
element (i.e. transmitted through the element and scattered in a desired direction", (please see the 
specification page 4 lines 4-9)), while the accepted meaning is "converging the transmitted light to a 
specific focal point" The term is indefinite because the specification does not clearly redefine the term. 
The specification describes the prior art diffractive optical element (200) is capable of "focusing" 
transmitted light in the art-accepted meaning for the term "focus", (it is apparent the prior art diffractive 
optical element does not teach that the term "focus" merely means to scatter light to a desired direction, 
rather they intended the term for "converging the light to a point"). The specification therefore fails to 
provide a consistent description for the term "focus" used through out the specification. Scattering the 
incident and transmitted light to a desired direction is completely different from the accepted means of the 
term "focus" in the art. An incident and transmitted light can be transmitted, scattered, diffused, 
diffracted, refracted \o a desired direction WITHOUT the optical action of "converging the transmitted 
light to a focal point", which is a necessary condition for the term "focus" as accepted in the art. The 
claims are therefore confusing and indefinite. The claims are being examined under the broadest 
interpretation, namely, the term "focus" is read as "transmitted light are scattered in a desired direction. 

Claims 17-24 inherit the rejection from their respective based claim. 



Application/Control Number: 10/607,655 
Art Unit: 2872 



Page 4 



Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 3 5 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1, 7-8, 9, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by the 
patent issued to Unno (PN. 5,995,285). 

Unno teaches a diffractive optical element, (Figure 4), that is comprised of a transparent 
substrate, (130) having a surface relief pattern formed on a first side thereof and an anti-reflection 
coating (132) formed on the surface relief pattern by a sputtering deposition process with the deposition 
material (131) deposited from above at right angle onto the surface of the substrate, (please see Figure 4, 
column 2, lines 52-65). The right angle deposition direction means that the deposition material used to 
deposit the anti-reflection coating is deposited by a directional deposition technique, (i.e. deposition 
particle beam is directed at a particular direction that is perpendicular to the surface of the surface 
pattern). The anti-reflective coating (132) is deposited to have the same dimension as the surface relief 
pattern form on the substrate. 

With regard to claims 7 and 8, Unno teaches that the surface relief pattern formed on the substrate 
includes a first set of surfaces that are each substantially parallel to a longitudinal plane of the substrate 
and a second set of surfaces that are each substantially perpendicular to the longitudinal plane, (please see 
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Figure 4, each step of the surface relief patter has a parallel surface and a perpendicular surface with 
respect to the surface of the substrate). Each surface of the first set of surfaces is covered by the anti- 
reflection coating and each surface of the second set of the surfaces is free from the anti-reflection 
coating. 

The method for forming this diffractive optical element as recited in claim 9 is met by the 
disclosure of this reference. 

With regard to claim 15, Unno teaches that the anti-reflection coating is deposited by sputtering 
deposition process, (please see Figure 4 and column 2, lines 52-65). 

This reference has therefore anticipated the claims. 

8. Claims 1-4, and 7-8 are rejected under 35 U.S.C. 102(e) as being anticipated by the patent 
issued to Unno et al (PN. 6,641,985). 

Unno et al teaches a diffractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension or width dimension as the surface relief pattern, (please see column 
5, lines 20-55). 

This reference has met all the limitations of the claims. It does not teach explicitly that the anti- 
reflection coating formed on the surface relief pattern is by a directional deposition technique. However, 
the product-by-process limitation is not given any patentable weight since the process "directional 
deposition technique" is a commonly known film deposition method in the art that does not differentiate 
the product, i.e. the deposited anti-reflection coating on the surface of relief pattern, from the prior art 
diffractive optical element having the same structure. 
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With regard to claim 2, the quartz substrate (Si0 2 ) is a semiconductor substrate. 

With regard to claim 3, the diffractive optical element forms a transmission grating. 

With regard to claim 4, Unno et al teaches that the anti-reflective coating comprises dielectric 
layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claims 7-8, Unno et al teaches that the surface relief pattern comprises a first set of 
surfaces that are parallel to the longitudinal surface of the substrate and are coated with the anti-reflective 
coating and comprises a second set of surfaces that are perpendicular to the longitudinal surface of the 
substrate that are not coated with or free from the anti-reflective coating, (please see Figures 3 and 4). 

This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Unno et al (6,641,985) and in view of the patent issued to Tran et al (PN. 5,853,960). 

The diffractive optical element taught by Unno et al as described for claim 1 above has met all 
the limitations of the claims. Unno et al teaches that the anti-reflective coating may be formed by 
dielectric layer material such as metal oxides, however it does not teach explicitly that it also includes the 
materials claimed, (i.e. silicon dioxide and silicon nitride etc.). But these materials are extremely well 
known dielectric materials for making anti-reflective coating, as demonstrated by the teachings of Tran et 
al, (please see column 9, lines 7-19). It would then have been obvious to one skilled in the art to apply 
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the teachings of Tran et al to modify the anti-reflective coating of Unno et al to utilize dielectric 
materials such as silicon dioxide or silicon nitride for the benefit of making the anti-reflective coating 
with desired optical characteristics. It further has been held that it is within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended used as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

11. Claims 9-11, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Unno et al (PN. 6,641, 985) in view of the patent issued to Unno (PN. 5, 995,285). 

Unno et al ( c 985) teaches a dijfractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension as the surface relief pattern, (please see column 5, lines 20-55). 

This reference has met all the limitations of the claims. Unno et al ('985) teaches that the anti- 
reflective coating may be deposited directly on the substrate or deposited on the underlying film (12). 
However Unno et al does not teach explicitly that the anti-reflective coating is deposited directionally via 
the deposition process such as sputtering. Unno et al does teach explicitly that the underlying layer film 
(12) that is dielectric in nature can be deposited on the substrate using directionally selective deposition 
process via sputtering system, (please see Figure 2 and column 4, lines 27-37, and 55-64). Unno ('285) 
in the same field of endeavor also teaches it is known in the art to deposit the antireflective coating on the 
surface relief pattern of a diffractive optical element by using directional deposition technique, wherein 
the deposition material (13 1) are deposited from above at right angle (i.e. with a particular direction or 
being directional) with respect to the surface of the surface relief patter, (please see column 4, lines 52- 
65). It would then have been obvious to one skilled in the art to apply the explicitly teachings of 
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deposition process and system disclosed by Unno ('285) and Unno et a! ('985) to make the antireflective 
coating of Unno ( c 985) also deposited by directional deposition technique for the benefit of making the 
deposition with controlled direction to avoid the antireflective coating being deposited at places that are 
not intended for the deposition. 

With regard to claim 10, Unno et al ('985) teaches that the quartz substrate (Si0 2 ) is a 
semiconductor substrate. 

With regard to claim 11, Unno et al ('985) teaches that the anti-reflective coating comprises 
dielectric layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claim 1 5, Unno et al ('985) teaches the deposition process using a sputtering 
system as disclosed in Figure 2. Unno ('285) teaches that the deposition is carried out by sputtering 
process with a directional deposition technique, (please see column 3, lines 60-65). 

12. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Unno et al ('985) and Unno ('285) as applied to claim 9 above, and further in view of the 
patent issued to Tran et al. 

The diffractive optical element taught by Unno et al ('985) as described for claim 9 above has 
met all the limitations of the claims. Unno et al teaches that the anti-reflective coating may be formed by 
dielectric layer material such as metal oxides, however it does not teach explicitly that it includes the 
materials claimed, (i.e. silicon dioxide and silicon nitride etc. in claim 12). But these materials are 
extremely well known dielectric materials for making anti-reflective coating, as demonstrated by the 
teachings of Tran et al, (please see column 9, lines 7-19). It would then have been obvious to one skilled 
in the art to apply the teachings of Tran et al to modify the anti-reflective coating of Unno et al ('985) to 
utilize dielectric materials such as silicon dioxide or silicon nitride for the benefit of making the anti- 
reflective coating with desired optical characteristics. It further has been held that it is within the general 
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skill of a worker in the art to select a known material on the basis of its suitability for the intended used as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

With regard to claims 13-14, Unno et al ('985) in combination with the teachings of Unno ('285) 
teaches conventional film deposition systems, such sputtering system and vacuum deposition system can 
be used to deposit the film, (please see column 4, lines 27-32). However it does not teach explicitly that 
the anti-reflective coating may also be deposited by electron beam evaporation process. But electron 
beam evaporation process is an equally well known coating process for making anti-reflective coating as 
taught by Tran et al (please see column 9, lines 7-19). It would then have been obvious to one skilled in 
the art to apply the teachings of Tran et al to use the electron beam evaporation process as an alternative 
method for forming the anti-reflective coating for the benefit of using alternative yet well-known process 
to form the coating. 

13. Claims 16-20, and newly added claims 21-22 and 24 are rejected under 35 U.S.C 103(a) as 
being unpatentable over the patent issued to Unno et al (PN, 6,641,985) in view of Kato et al (PN. 
6,476,968). 

Unno et al teaches a dijfractive optical element and a method for making it, wherein the 
diffractive optical element, (please see Figures 3 and 4), comprises a quartz substrate, (21) having surface 
relief pattern formed on a first side of the substrate, and an anti-reflection coating (layer 22, in Figure 3 
or multilayer 23-24 in Figure 4), formed on the surface relief pattern wherein the anti-reflective coating 
has substantially the same dimension or width dimension as the surface relief pattern, (please see column 
5, lines 20-55). 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the substrate having the diffracting features is configured to focus infrared light. The 
feature concerning the "focus" is rejected under 35 USC 112, second paragraph, for the reasons stated 
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above. This feature is examined with the broadest interpretation that the diffractive feature is configured 
to scatter infrared light in a desired direction. Unno et al teach explicitly about the theoretical equations 
for designing the diffractive feature in terms of design wavelength, namely Unno et al teach explicitly the 
designs of the steps height for the diffractive feature in terms of wavelength of interest, (please see 
equations 2-4, and column 5, lines 42-56 for the anti-reflection coating also). From these equations, one 
skilled in the art can easily plugging in the number for the infrared light wavelength, (i.e. greater than 700 
nm), to design the diffractive optical element that is capable of diffracting infrared light. Diffraction of 
the transmitted light implicitly will "scatter" light in a desired direction. Kato et al in the same field of 
endeavor teaches that diffractive optical elements can be used with infrared light for a varieties of optical 
applications such as photographic and exposure systems, (please see column 1, lines 6-1 1). It would then 
have been obvious to one skilled in the art to take the design formula of Unno et al to design the 
diffractive optical element to diffract infrared light for the benefit of utilizing the diffractive optical 
element in infrared photographic or exposure systems. 

With regard to claim 1 7, the quartz substrate (Si0 2 ) is a semiconductor substrate. 

With regard to claim 1 8, Unno et al teaches that the anti-reflective coating comprises dielectric 
layer materials such as metal oxide, (please see column 5 and line 43). 

With regard to claim 19, Unno et al teaches that the anti-reflective coating may be deposited 
directly on the substrate or deposited on the underlying film (12), However Unno et al does not teach 
explicitly that the anti-reflective coating is deposited directionally via the deposition process such as 
sputtering. Unno et al does teach explicitly that the underlying layer film (12) that is dielectric in nature 
can be deposited on the substrate using directionally selective deposition process via sputtering system, 
(please see Figure 2 and column 4, lines 27-37, and 55-64). It would then have been obvious to one 
skilled in the art to apply the explicitly teachings of deposition process and system disclosed by Unno et 
al to also carry out the deposition of the antireflective coating for the benefit of using the same and 
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conventional arrangement to form the coating to save the manufacturing cost. Furthermore, the product- 
by-process limitation concerning the deposition method is not given any patentable weight pre se, since it 
does not differentiate the final product, namely the anti-reflective coating being deposited on the 
diffractive optical element of the instant application from the prior art. 

With regard to claim 20, Unno et al teaches that the surface relief pattern comprises a first set of 
surfaces that are parallel to the longitudinal surface of the substrate and are coated with the anti-reflective 
coating and comprises a second set of surfaces that are perpendicular to the longitudinal surface of the 
substrate that are not coated with or free from the anti-reflective coating, (please see Figures 3 and 4). 

With regard to newly added claims 21-22, Unno et al teaches explicitly that the optical thickness 
of the antireflective coating is a multiple of a quarter of a wavelength of interest, (please see column 5, 
lines 42-56), this means that for infrared light, which has a wavelength greater than 700 nm, one quarter 
of it is greater than 170 nm. It would have been obvious to one skilled in the art to make the antireflective 
coating has an optical thickness greater than 170 nm in order for it to be workable in the infrared light for 
the benefit of allowing the diffractive optical element applicable in optical system using infrared light. 

With regard to newly added claim 24, as shown in Figure 3, Unno et al teaches that the diffractive 
optical element has evenly spaced grooves. 

14. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patents issued to 
Unno et al (PN. 6,641,985) and Kato et al as applied to claim 16 above, and further in view of the 
patent issued to Knapp et al (PN. 6,077,569). 

The diffractive optical element taught by Unno et al in combination with the teachings of Kato et 
al as described for claim 16 above have met all the limitations of the claims with the exception that these 
references do not teach explicitly that the antireflective coating comprises titanium oxide. However 
titanium oxide is one of the most well know dielectric materials for making antireflective coating as 
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shown by the teachings of Knapp et al, (please see column 1, lines 34 to 67). It would then have been 
obvious to one skilled in the art to use titanium oxide as an alternative choice for making the antireflective 
coating for the benefit of its suitability and its higher refractive index that requires less physical thickness 
of the layer to be used which then saves the cost of making the layer. 

15. Claims 16 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Unno (PN. 5,995,285) in view of the patent issued to Kato et al (PN. 6,476,968). 

Unno teaches a dijfractive optical element and a method for making it, wherein the diffractive 
optical element, (please see Figure 4), comprises a transparent substrate, (130) having surface relief 
pattern formed on a first side of the substrate, and an anti-reflection coating (132), formed on the surface 
relief pattern wherein the anti-reflective coating has substantially the same dimension or width dimension 
as the surface relief pattern, (please see Figure 4). With regard to claim 19, Unno teaches that the anti- 
reflection coating ( 1 32) is formed by a sputtering deposition process with the deposition material (131) 
deposited from above at right angle onto the surface of the substrate, (please see Figure 4, column 2, lines 
52-65). The right angle deposition direction means that the deposition material used to deposit the anti- 
reflection coating is deposited by a directional deposition technique, (i.e. deposition particle beam is 
directed at a particular direction that is perpendicular to the surface of the surface pattern). The anti- 
reflective coating (132) is deposited to have the same dimension as the surface relief pattern form on the 
substrate. 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the substrate having the diffracting features is configured to focus infrared light. The 
feature concerning the "focus" is rejected under 35 USC 112, second paragraph, for the reasons stated 
above. This feature is examined with the broadest interpretation that the diffractive feature is configured 
to scatter infrared light in a desired direction. Unno does teach explicitly the theoretical equations for 
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designing the diffractive feature in terms of design wavelength, namely Unno teaches explicitly about the 
steps height for the diffractive feature in terms of wavelength of interest, (please see columns 3-10). 
From these equations, one skilled in the art can easily plugging in the number for the infrared light 
wavelength, (i.e. greater than 700 nm), to design the diffractive optical element that is capable of 
diffracting infrared light. Diffraction of the transmitted light implicitly will "scatter" light in a desired 
direction. Kato et al in the same field of endeavor also teaches a diffractive optical elements can be used 
with infrared light for a varieties of optical applications such as photographic and exposure systems, 
(please see column 1 , lines 6-11). It would then have been obvious to one skilled in the art to take the 
design formula of Unno design the diffractive optical element to diffract infrared light for the benefit of 
utilizing the diffractive optical element in infrared photographic or exposure systems. 
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